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(54) OPHTHALMOLOGIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
ophthalmologic apparatus capable of improving reliability 
of a measuring result by converting measurement in a 
first wave length of an infrared area into a measured 
value in a second wave length of an area different from 
the first wave length, and correcting the measurement at 
its conversion time. 

SOLUTION: A light flux of a first wave length of an 
infrared area emitted from a light source 11 by an 
illuminating optical system 10 is introduced to a retina 
EM of an eye E to be examined, the reflected light flux 
from the retina EM is introduced to a CCD 21 by a light 
receiving optical system 20, the reflected light flux from a 

-IB 

front eye part of the eye E is introduced to a second 

CCD 33 by a second light receiving optical system 30, and after measuring retinal reflectance 
on the basis of the reflected light flux received to the CCD 21 by an operation part 25, the 
measured retinal reflectance is corrected by a correcting element preset in response to a 
measured result on the basis of the reflected light flux received to the second CCD 33, and 
after converting the corrected retinal reflectance into retinal reflectance in a second wave 
length of a wave length area different from the first wave length, an optical characteristic of 
the eye is arithmetically operated from the converted retinal reflectance, and a visible way on 
the eye to be examined of an object presented to the eye E on the basis of the optical 
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characteristic of the eye arithmetically operated by the operation part 25, is displayed on a 
monitor 26. 
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*&&im*iim.-t&9mab. mmn&T®&ztitz 
wm<wemm£&fcf\, ^mmzm^titznm 

mnw&fr^<7)m.m*3i&m%&ii2&%mzm% , fna 

ajUfe*D»^)feXJ4R«**«jEiei5i: LT«&SKI18IR 
»*J=^*IW-i:*{=-t<0»jE«BtR#*tW8BJB 1 

a. 

Ht*JS5 ] tBE^2S3K3K^«liriia5i: LTOtetfc 
K^>*3&»fe«)R»3teK*1tiE»25&tta»a»#. HUE* 

» mt mm 2 se«w=»t $ *ufc«r* t o^it^fc 

5fi-r k *fc*^IElffl«^*£lirffiSS 1 ifcKk UJWr 



t zmik-rhmim 3 {ci£©<ois^a. 

] iwes##T3R k flriess 2 s*3Wsjr t \t 

jbmtvm 6 nwixfrizidmcowmiw. 
imsms ) ±mfrh&tt*ixtzmYW>m 1 

UfcHWRSt*kR!S 1 ttJtfc ttiWrft**«WW»2 

flffla»£A:&3*ufc*l|jEK*fcJ: oTffllE^Stt- k«(c 
<03S 2 jft«"C<0MKRSt*C3SSI Lfc±T* ^wmm 

mn&x^nztitzmffl^K^wmtizm^ ^xwm 
mzw^z Ktzttmn<nmm±x-<n&tt*m^-tz> 

[iMtmi o] mzmmmm, mimmKSim, 
mmmmmt. &mMtmzttm'r&Mi&mmLfti6, 
wsE&wmmftifi, &.mmm®.ft^x'*> &zk *mn 
k-tm&m i nms^m8<Dntit^' oizmswtm 
mm. 

[000 1] 

«03KJir«lSIRt=^S*Lfc««Klt**» 1 iS«k«i 
[0002] 

comt%3uz£~j< tiMmmtm <psF=point 

Spread Function) frhW&8&frW& 
[0003] znm. -siW&aXMTMfeZft^tz® 

i&tfmmzwxh c: k frbw&&Mkcr>mmnmu 
tm^tfteLKx^vtzmtzzk*, 
mnjm&X'L*d%k'a^m&W!iiix^tz. 
[ooo4] zcotzV). m9iz?F-t£diz. mm<r>it 
&*m^xmm>Kmmmz&m-&&mtitftm 



JP2001 1 20504 fhttp://www. g etthepatent.com/Login.dog/$foley/Fetch/JP2001 120504.cpc?fromCache=1part=rnaintoolbar=bottoml 



Page 3 of 9 



!(3) 001-120504 (P20 0 1-ch304 



*9^&w&iW# s &<#mztiT»i> waif, ft 
B8T7 - 1 o o i o 7^mmm) . 
[0005] z<Dm9iz^Lt2mmwizte^x, ut 

2 5- if txmmiz i o xtm s tix m&owmizm* 
wm^zm^ttmm^.. 4imwmmu3 

[0 0 06] «6*S1W|R/N-7S 5-5 tio-C 

m^wo i tpiwii: $*i4RW3eiio 2±tciaa§^ 

"tv**. Mg#J£lli, tiVLW-y (ftftjAXS) 

[00 07] £*>J:3$r«j£»::*SVvC, tttftKEfctfllE 

ttttlBEOlBiSE R±Ktt*Kffl»« 1 *>*]Mt6flrt- 

[0 0 08] »e#Rll4» #Wiat;w59- 
5, MEU>X4RTmW&E<?Xie&lk*MLX&mE 

«8WRE*»ie*sjRte J: oT^*ilT»*«*A«J« 

1 OS3iaai<Og3KiBC«*S#l. 3>ta-?2 
rt-CMjE^^TAflaftK^WRfc LXWiLttih. 
[0009] rjytr A -^2rtTtt«HRfflJ&S( 

[00 10] 3yta-?2«S^!2 a(Cti. ySi 
l^-h?il7t^H«2b^^;$il§. £tf)HL a* 

y-'-fizm^x. zcomkWiEizX'oxmfecDmmz 

[00 11] t^T, C!Oj:3&#*hft3i£ffl^*:a!l 

[0012]-*.M(Vol. 14, No. 5/M 
ayl 997/J. Opt. Soc. Am. A)T(i, 

[00 13] 



[00 14] L*>L$r*«&, ^.t^jr^ff^l: 

[0015] MWflB. ftnrnnm i **-c<owe* 

[00 16] 

mun&Tm&zttwmni&immzm^ 
xmmizWKZtifzmmnnm^x'VM.x.iTzm 
m-&m*&b%ffiz.x^&zt&&%£?&. 
I o o 1 7 ] 4>t, »*jf2(cie«tfo^Bj{i, B?riBS3te 

[0018] ff^3 fc!380fSBjite % »&>£>mit£ 

*ifc#w*<o* i »*<o3CFE*««ii<oiii«fc:#< mm 

<m2%ftft¥Jkb. mi&%Mlz%ftZtltz5Uti%3l 

%ftztitzmi%3iiz&~j< mfe&mzttfo tx^tb®. 
feztitzffiEmmizj: -5 xmimmzMmizniEzm- 
tmzz<omm®mcttmzmm 1 te&t imzzm 
fkffl&com 2 M.&x-omi&ittmzgm Ltz±.xz<n$c. 

t. mmMmxi%%ztifzmm<vK¥tf)ftmz&^ 
xmm\zm-s*ixtzttmn<nwm±x<7)&t-fizm 

[0019] msm4 iz§dmermmti. mzm2%m. 
^mimtmt Lxcommcomzfr^coRftixsiim 



JP20011 20504 thttp://www.qetthepatent.com/Loqin.do q /$foley/Fetch/JP2001 120504 .cpc?fromCache=1part=maintoolbar=bottom1 



Page 4 of 9 



:(4) 001-1 20504 (P200 1-!o04 



zm&i-h tmz^m\a, Ltzamn&^stfsim&niE 
mmzmmzmzm 1 mkt i&m*&&&m®<?>m 2m 

[0020] mM5\z%m<r>wm. mi&82&ftft 
vmtmmt Lx^wm<om^<^mt^mzms. 
*2»E»fcws. msmM-mmsm23&tMtz&% 
$ ttfz.m^cr>m.m%3iiz x -> x mco^mim* 
■th t mzmta Lfc®<r>&$>&MmzffiEmmt lxm 
jmm%.mmzm sL*mtt mzznniEwmjmmz 

C0021] m#mizim<v%8m. mamnmm 
m Liz-tarn l < u«ko&6«»v *x«rsmijwsv ^5 b 

[0022] mmnzimcoftwte. ms5B&t&& 
tmffi2&y&6¥&tit*<7>--&<Dmi8.$:imk Ltz 

[0023] m<m8izimv>miii, ftmfrt>ftMz 
tuzmtwofn 1 fo&?>^zffim<oim{zm< mm 
%&&k. mmfr^Bmftn*5&£&izm<5tft%& 
ikt. Msmim&xwjzLtzmm%ttmbmsim& 
b im% h ifc&ftts^m 2 jg^Tsus l tzwmm m t 

b. mii%Kmz%KztitzKfttxmi,zm^xmfez 
ixtzm%mmB&tmizmiAjim*t>Ajj ztitzmiEm 
miz£^xniEzifc?b&izznm]mm%.mmzmM 
miw&b im* h m^mmcom 2 m^x-commKmrn 
iz$m Ltz±.x* <o$mmm%Mmfr h mm&vx^&i 
nmt&mn.-t&m%®b. mmns&xmnztitz&tm 
oMswwttfca^v ^xMfomizmTKZtifzttmncote 
m^x<r>&tt*m^^hm$ib trntx^h z b 

[0024] m%m9izw&<mmt. mtx-nmzx 

£mWb~f&. 

[0025] »*js 1 0 izimcomiii. m&msuit 
m. miEmmRmm, ^mmfmrnma, zmmmizn 

SMKHBT** - b Z^b-tZ . 
[00 26] 

iftwnmmcoMm] mz. *mxo9g®giW<?>mm<7> 
&mz. mm<n%mm&iz&&?& J m i mtftinz 
m^risn^mmizmmL. wmizm^xmw 



[oo27]@i nmrnaittftwom^wnmifoco 
[0028] [ mL<ry%z3i ] 0 4 <r>^smtm^x\t 

Z\bW^H1XX\^h . 04<OSQi|-C'^:L7t^'S 
#T*>jS*5^#W*>HR*V (x) , (5] t < 5StHl-C^ 

Lfc*iwi£-eojS«a!*^owftS' 1 (x) twe 
^wtxmm/i^mmmb % 0 . 
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It*) fcSIJ&f*. 

( b ) m i rn^-tc «t o xmmE Mnwttmizttm-thn 

( c ) ( a > xian LtimgmmKM&z ( b > t*#> 

( d ) ( c ) T^>*:ffiIEiffll^at*£3ftS 11«KS1 



JP20011 20504 fhtlp://www.getthepatent.com/Lo g in.dog/$foley/Fetch/JP20011 20504. cpc?fromCache=1part=maintoolbar=bottoml 



Pa g e 6 of 9 



:(6) 001-120504 (P200 1-U=0 4 



( e ) ( d ) TXfrK&wmmMttmfr t>mmkE <oyt 
^w^tt (aw*) £?s&-r4. 

^ iv? y yrtmz'if ozt x-gmm.^ i ( x ) $• 
ME-T4. i/i-irvyyimtiz. (i) 

5t«ffliE^Qv ( x ) t H t«WSr»o£ kfr!>. & 
(RSME^I (x) {cffliESSQ (x) TlliEfcfr-afc 
f*fc. ( 1 ) rt«A«MMM6V < x ) £gti5LTM& 

J:4fcfc*£JX9li!Kfcft^H««J«£fT3. 
[0046] iO, WM8S3*i/£fcO!)tt, $$IHBE<7) 

LTSl^gBi: LTtf)^— ?2 6C^3n&. 

[0047] ico i 3 i=, mimmsmm uzttam 
mMMMSuestm) iznjE^mtxmjEmfsmim uc 

jBi«B#«cAa^^a^«'SH-ri.jct^s^M (sat* 

[0048] 

[HSSCT2] B214. *^BJcr)|g^a^Sfi0iJ2^^ 
L , _h£XttSft 1 <Wffi8f&% 1 0 2 
0 A\ ffliES*^^ 5 TtfttfOm 2 3£*3(5¥» 3 0 

[0049] »25*3fe¥3R3 Oli, tt&lREaffilRa* 
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S-WJtT ( 2 ) . ( 3 ) S^OPb ( x ) . P g ( x ) £ 

[ 0 0 5 4 ] flP*>. S?Sl«2 5T'(±. j£fl»M&tf|i I 
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( i ) s^flaus^v ( x ) im-ta Lxmm 
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i o tumz. w.2^wt^3 oizx ~?xmm 
EcotfwKmmzmiZL. *<7>Kmmzm^xm<r>& 

T (1 ) ^cop b (x) , P w (x) zmtRL. MZlZti 

[0057] -f mm>2 5Tli, ^flaws^ 
I (x) Jw. l&(c^$:^r*)-l±^CCD3 3«ciJV^f^ 

BfStP B (x) . P H (x) TlljEttf-sfclftft:. (1) 
3&ajft«3*«#«iV (x) Sr^tliLTK^agEO^W 

wi4£«»-r4. ia*&Bg-rfi-»<ft (vf^n^ 

ytfa-^) Wot, 7^^'J>^{cJ:4(ct^$: 
[00 58] £0X B««!BIS<lfcfc<0(i. ft«KE<0 

tT^-^2 6(C«*$ix4. 

[0059] t^^-c, z<ommm2xi±. mmmvt 
^Tif je • saweasff a %><r>t vxmwLtz-hK mm 
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[00 60] 

v . ±mmm i wmw&Jk i o mfizs&ciGRh 2 

[0061] mm\*wm<r>imi} *mfet& mzi±. 

im%coAm*?&.ME 1 cr>ewmzm£Aj]&4 oa>£> 
m-mxti-r^ztizxKfmiE^miAMmizmiKL. s 

[ 0 0 6 2 ] ep*>. jtummttifi 1 ( x ) c ^*>#S5£ 

SP B (x) , P„ ( x ) -m lE^ffo^^ (1)5^ 
<r>m&%. J rt*iV (x) &SCaiLTtt[^aBEc03t^«F 

[00 63] <r<7X MWISft*: ISS^aSEcT) 

*^OW«co^lgffl^g{cfc«ti.1^ISE-C^x^i: 
LT^gPt LTcO^-^2 6^^$^^,. 

[00 64] t-r^-e, zcDmmm2X'it. mm&ft 

ffiT-ffilE • S?m5!iaSrff o fcOi: LTSJBflL^*i. IBS! 
[0065] 

[^05**] iii±M B ^ Ltii.oiz^ *%pmmmms. 
\zh^x\t. m&fr^&mx&izm^K&immftifi 
zmfc-t&tmmz. mmcomzfottzmjEmmx-m 

cot. mmom 1 wcMTomizzm 1 mktimtth 
mmn^mmtnm'fcmz^m-htmz. 

cDMlzWEZ'ii 0 z t lz± -> Tmg&Mkomm&Z fa± 



[0®c7)fS#=5riJiH3] 

[01 ] *ftwizmh&mfmmizt>if2>mmMicr>y£ 
m2i *mi\zmb&mmmziittz>mm2<7)yt 
[ 0 3 ] § mmmizinf zmm 3 

[04] IBiS(c^«^^L7t«^^5il,K^^* 

[05 ] mm<nmfemfr^mit~ccr>mzmm-hm 
^^.imm^-^m Ltz^ymx-. ( a ) «*be 

fif, ( B ) tiH IEf&"Cc&-2> . 

[06] SSt^H(cX5t^03£S^^«L^^5 

[07 ] Rttmnmzmttz&mmsgftifiZimitLx 

*L^^9 70TS)-S. 

[08] RW¥^(cKt^ffljE{'W-r I.-HCO0IST 

<> 

[09 ] ^*coag^s«cfc{t^3K^cosisj0'r'$) 

EM-II 
ER-ISS 

1 o-mmx&a 

2 0- 

2 1-CCD (S^SP) 
2 5-M»gP 

2 6-*-? (SUkSB) 

3 0-SI2gft3£?^ 

3 3-CCD (SfS2g:)feg&) 

4 0-A^SB 



[01] 



[04] 
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ifc* (3*1 iRfi) - rT« (S&2iRfi) 


S (JRR • HAS) 


a * 7 °* * ^ 


* (JRfc - 


is e 60 *. * 


ft • 6A») 





